Inventors: Allen Gunther, Lei Chen, Mao Du and Michael Rowlandson 
Express Mail No.: EL828140680US / Date of Deposit: November 2, 2001 
Title: TEST STRUCTURE AND METHOD FOR DETERMINING THE 
MINIMUM TUNNEL OPENING SIZE IN A NON-VOLATILE MEMORY CELL 
Attorney's Matter No.: 6557-59043/RFS 
Page 1 of 7 



FIG. 1 



WL- 



WRITE 



s 

d== 

Co I 



1 



READ 





s 


i 


D 


/ 




1 



40 



30 




Inventors: Allen Gunther, Lei Chen, Mao Du and Michael Rowlandson 
Express Mail No.: EL828140680US / Date of Deposit: November 2, 2001 
Title: TEST STRUCTURE AND METHOD FOR DETERMINING THE 
MINIMUM TUNNEL OPENING SIZE IN A NON-VOLATILE MEMORY CELL 
Attorney's Matter No.: 6557-59043/RFS 
Page 2 of 7 



YIELD 




TUNNEL OPENING SIZE 

FIG. 3 



CONTROL 74 72 




70 
/ 

"SENSE" DEVICE 



F.G.#2 



F.G. #N 



TUNNEL OPENING 



/ \ 

WRITE PATH 76 READ PATH 78 

FIG. 4 



Inventors: Allen Gunther, Lei Chen, Mao Du and Michael Rowlandson 
Expressjvlail No.: EL828140680US / Date of Deposit: November 2 2001 
TitL: j EST STRUCTURE AND METHOD FOR DETERMINING THE 
MINIMUM TUNNEL OPENING SIZE IN A NON-VOLATILE MEMORY CELL 
Attorney's Matter No.: 6557-59043/RFS 
Page 3 of 7 



FIG. 5 



CHARGE PARALLEL FLOATING GATES TO A 
PREDETERMINED POTENTIAL 



-102 



CHECK A READ PATH TO ENSURE THE 
READ PATH IS OFF 




REMOVE CHARGE FROM THE FLOATING GATES 




PERFORM A READ TO ENSURE THE READ PATH IS ON 




Inventors: Allen Gunther, Lei Chen, Mao Du and Michael Rowlandson 
Express Mail No.: EL828140680US / Date of Deposit: November 2 2001 
Title: TEST STRUCTURE AND METHOD FOR DETERMINING THE 
MINIMUM TUNNEL OPENING SIZE IN A NON-VOLATILE MEMORY CELL 
Attorney's Matter No.: 6557-59043/RFS 
Page 4 of 7 




Inventors: Allen Gunther, Lei Chen, Mao Du and Michael Rowlandson 
Express Mail No.: EL828140680US / Date of Deposit: November 2, 2001 
Tit 1 ?. TEST STRUCTURE AND METHOD FOR DETERMINING THE 
MINIMUM TUNNEL OPENING SIZE IN A NON-VOLATILE MEMORY CELL 
Attorney's Matter No.: 6557-59043/RFS 
Page 5 of 7 




Inventors: Allen Gunther, Lei Chen, Mao Du and Michael Rowlandson 
Express Mail No.: EL828140680US / Date of Deposit: November 2, 2001 
Title- T F ST STRUCTURE AND METHOD FOR DETERMINING THE 
MINIMUM TUNNEL OPENING SIZE IN A NON-VOLATILE MEMORY CELL 
Attorney's Matter No.: 6557-59043/RFS 
Page 6 of 7 



-180 



FIG.9 



PERFORM AN ULTRAVIOLET PROGRAM OF A WAFER 
CONTAINING A TEST CIRCUIT 






PERFORM A BULK PROGRAM REMOVING ELECTRONS 
FROM FLOATING GATES 






CHECK READ PATH TO E 


NSURE READ PATH IS ON 



182 



186 



PERFORM A BULK ERASE THAT PLACES ELECTRONS 
ON THE FLOATING GATES 







CHECK THE READ PATH TO ENSURE 
THE READ PATH IS OFF 






ON A CURRENT COLUMN BEING TESTED, PERFORM A 
COLUMN PROGRAM TO REMOVE ELECTRONS FROM 
THE FLOATING GATES 






CHECK THE READ PATH TO ENSURE 
THE READ PATH IS ON 



98 



EXIT 




202 



188 



190 



192 



194 



SELECT NEXT 
COLUMN TO BE 
TESTED 



Inventors: Allen Gunther, Lei Chen, Mao Du and Michael Rowlandson 
Express Mail No.: EL828140680US / Date of Deposit: November 2, 2001 
Title: TiHST STRUCTURE AND METHOD FOR DETERMINING THE 
MINIMUM TUNNEL OPENING SIZE IN A NON-VOLATILE MEMORY CELL 
Attorney's Matter No.: 6557-59043/RFS 
Page 7 of 7 



210 

/ 



JTROL 



TUNNEL 
WINDOW 



212 



"WRITE PATH" "READ PATH" 
-212 A^212 A^"sE 4 NSE" 




DEVICE 
j"U-F.G.#1 



216 



WRITE PATH WRITE PATH 

1 M 



F.G. #N 
218 



FIG. 10 



